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Ordering Information

ACPL-335J
Data Sheet

F—51H#
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ACPL-335J Recommended Lead-free IR Profile
Data Sheet
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ACPL-335J
Data Sheet

Recommended Operating Conditions

RERE

The ACPL-335Jis approved by the following organizations:

uL Approved under UL 1577, component recognition program up to Vg = 5000 Vgys

CSA Approved under CSA Component Acceptance Notice #5, File CA 88324.

IEC/EN/DIN EN 60747-5-5 Approved under IEC 60747-5-5, EN 60747-5-5, DIN EN 60747-5-5

IEC/EN/DIN EN 60747-5-5 #fig451%

Description Symbol Characteristic Unit
Insulation Classification per DIN VDE 0110/1.89, Table 1

for rated mains voltage < 150Vgys -1V

for rated mains voltage < 300Vgrws -1V

for rated mains voltage < 600Vgrws -1V

for rated mains voltage < 1000Vgrus -1

Climatic Classification 40/105/21

Pollution Degree (DIN VDE 0110/1.89) 2

Maximum Working Insulation Voltage ViorMm 1230 Vpeak
Input to Output Test Voltage, Method b

ViormX 1.875 = Vpg, 100% Production Test with t,,, = 1sec, Ver 2306 Vpeak
Partial discharge <5 pC

Input to Output Test Voltage, Method a

Viorm X 1.6 = Vpg, Type and Sample Test, t,, = 10 sec, Ver 1968 Vpeak
Partial Discharge < 5pC

Highest Allowable Overvoltage Viotm 8000 Vpeak
(Transient Overvoltage t;,; = 60 sec)

Safety-limiting values

—maximum values allowed in the event of a failure

Case Temperature Ts Psinput 175 °C
Input Power P 400 mw
Output Power SIOUTPUT 1200 mw
Insulation Resistance at Tg, V|g = 500V Rs >10° Ohm

Notes:

Isolation characteristics are guaranteed only within the safety maximum ratings which must be ensured by protective circuits in application. Surface mount

classification is class A in accordance with CECCO0802.

Refer to IEC/EN/DIN EN 60747-5-5 Optoisolator Safety Standard section of the Avago Regulatory Guide to Isolation Circuits, AV02-2041EN for a detailed description

of Method a and Method b partial discharge test profiles.
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ACPL-335J
Data Sheet

Recommended Operating Conditions

g L REMICET Stk

Parameter Symbol Value |Units [Conditions

Minimum External Air Gap L(101) 8.3 mm Measured from input terminals to output terminals, shortest distance
(Clearance) through air.

Minimum External Tracking L(102) 8.3 mm Measured from input terminals to output terminals, shortest distance path
(Creepage) along body.

Minimum Internal Plastic Gap 0.5 mm Through insulation distance conductor to conductor, usually the straight
(Internal Clearance) line distance thickness between the emitter and detector.

Tracking Resistance CTI >175 v DIN IEC 112/VDE 0303 Part 1

(Comparative Tracking Index)

Isolation Group llla Material Group (DIN VDE 0110)

xR K EH

Unless otherwise specified, all voltages atinput IC reference

to Vggy, all voltages at output IC reference to Vgeo.

Parameter Symbol Min. Max. Units Note
Storage Temperature Ts -55 125 °C

Operating Temperature Ta -40 105 °C

IC Junction Temperature Ty 125 °C 1
Average Input Current IFavG) 20 mA

Peak Transient Input Current (<1us pulse width, 300pps) IF(TRAN) 1 A

Reverse Input Voltage Vg 6 v

/Fault Output Current (Sinking) lEAULT 10 mA

/Fault Pin Voltage VieaulT -05 6 \Y

/UVLO Output Current (Sinking) luvio 10 mA

/UVLO Pin Voltage Viuvio -05 6 \Y

Positive Input Supply Voltage Veer -05 26 v

Total Output Supply Voltage Veeo -05 30 \Y

Negative Output Supply Voltage VEes - Ve -10 05 v 2
Positive Output Supply Voltage Veeo - VE -05 30 \Y

Gate Drive Output Voltage Vo(PEAK) -05 Veeot0.5 \Y

Peak Output Current lloPeak)l 25 A 3
Peak Clamping Sinking Current lcLamp 2 A 3
Miller Clamping Pin Voltage Veame - Veg2 -05 Veeot0.5 \Y

Desat Voltage Vpesar - VE Ve-05 Veeot0.5 \ 4
Desat Discharging Current (Continuous) IpscHe 5 mA

Output IC Power Dissipation Po 580 mw 1
Input IC Power Dissipation Pl 150 mw
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ACPL-335J
Data Sheet

Recommended Operating Conditions

HERBESY

Parameter Symbol Min Max. Units Notes
Operating Temperature Ta -40 105 °C

Input Supply Voltage Veer - Verr 8 18 \Y

Total Output Supply Voltage Veez - Ve 12 20 % 5
Negative Output Supply Voltage Vego - VE -8 0 v 3
Positive Output Supply Voltage Veea - VE 12 20 v

Input LED Current IF(ony 10 16 mA

Input Voltage (OFF) VE(OFR) -5.5 0.8 \Y

Input pulse width ton(LeD) 500 ns
BREIUVRA v F U THiESER

Unless otherwise specified, all Minimum/Maximum specifications are at recommended operating conditions. All typical values at
Tp=25°C, Veep = 12 V, Vo VEE,=13V, VE-VER,=0V. All voltages at input IC reference to Vggy, all voltages at output IC reference to

Veez-

Parameter Symbol Min. Typ.* Max. |Units |Test Conditions Fig. |Note
IC Supply Current

Input Supply Current lec 3.7 6.0 |mA 3
Output Low Supply Current locoL 10.5 13.2 |mA [F=0mA 4
Output High Supply Current lccon 10.6 13.6 |mA I==10mA 4

Logic Input and Output

LED Forward Voltage Ve 1.25 1.55 1.85 I;=10mA 5

LED Reverse Breakdown Voltage Vir 6 l[g=-10pA

Input Capacitance Cin 90 pF

LED Turn on Current Threshold I+ 2.7 6.6 |mA |Vo=5V 6

Low to High

LED Turn on Current Threshold ITH- 21 6.4 |mA |Vp=5V 6
Highto Low

LED Turn on Current Hysteresis ItH_Hys 0.6 mA

/FAULT Logic Low Output Current lFauLT L 4.0 9.0 mA  |Vipaur = 0.4V

[FAULT Logic High Output Current IFauLT H 20 pA VieauLr = 5V

/UVLO Logic Low Output Current luvio L 4.0 9.0 mA  |Vyyo = 0.4V

/UVLO Logic High Output Current luvio H 20 pA Viuvio =5V

Gate Driver

High Level Output Current loH -2.0 -0.75 |A Vo = V-3V 7 4
Low Level Output Current loL 1.0 2.2 A Vo = Vg t2.5V 8 4
High Level Output Voltage VoH Veeo05 |Veeo—0.2 \Y lo =-100 mA 6-8
Low Level Output Voltage VoL 0.1 05 |V lo =100 mA
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ACPL-335)

Package Characteristics

Data Sheet
Parameter Symbol Min. Typ.* Max. |Units |Test Conditions Fig. [Note
VIN to High Level Output tpLH 50 110 250 |ns Vsource = 3.3V 9,12 |9
Propagation Delay Time Rf=140 Q,
VIN to Low Level Output tpuL 50 150 250 |ns Rg=10Q 10
Propagation Delay Time Cload =1nF
Pulse Width Distortion (tpp,-to ) PWD 20 100 |ns |{=200kHz 11,12
Dead Time Distortion (tpy 4-tpyL) DTD -100 20 |ns Duty Cycle = 50% 12,13
10% to 90% Rise Time tr 60 ns
90% to 10% Fall Time tr 50 ns
Output High Level Common [CMy| 50 >70 kV/us [Tp=25°C, 13 |14
Mode Transient Immunity Vep =1500V,

Ve =20V
Output Low Level Common [CM,| 50 >70 kV/us [T, =25°C, 14 |15
Mode Transient Immunity Ven=1500V

Veer =20V
Active Miller Clamp
Clamp Threshold Voltage VTH_cLavp 2.0 3.0 |V
Clamp Low Level Sinking Current lcLamp 0.75 1.9 Veramp = Vep 2.5 V
Ve UVLO Protection (UVLO voltage V iy, o reference to Vg)
Vceo UVLO Threshold Low to High Vuvios 8.8 10 1.2 |v Vo>5V 8,16
Ve UVLO Threshold High to Low Vuvio- 7.8 9 10.2 |V Vo <5V 8,17
Vo UVLO Hysteresis Vuvio_Hys 1
Ve to UVLO High Delay toLH_uvLo 10 us 18
Veeo to UVLO Low Delay tHL_uvio 10 us 19
Veeo UVLO to Vot High Delay tuvLo oN 10 us 20
Veep UVLO to Vg Low Delay tuvio orF 10 us 21
Vceo UVLO Threshold Low to High Vuvios 8.8 10 1.2 |v Vo>5V 8,16
Desaturation Protection (Desat voltage Vpegarreference to Vi)
Desat Sensing Threshold VbEsaT 3.4 3.9 4.4 |V 10 8
Desat Discharging Current (Pulsed) IbscHa 20 53 MA  |Vpgsar =5V 11
Internal Desat Blanking Time tpesaT(ELANKING) |0-2 0.4 0.6 |ps Cload =1nF 6 22
Desat Sense to 90% VO Delay tDESAT(90%) 0.15 0.5 |ps 6 23
Desat to Low Level FAULT Signal Delay tpESAT(FAULT) 7 us 6 24
Output Mute Time due to Desat tDESAT(MUTE) 2.3 3.2 5 ms 6 25
Time for Input Kept Low tDESAT(RESET) 2.3 3.2 5 ms 6 26
Before Fault Reset to High
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ACPL-335J Package Characteristics
Data Sheet

Ny r—IO%E

Parameter Symbol [Min. |Typ. [Max. [Units [TestConditions Note

Input-Output Momentary Withstand Voltage Viso 5000 Vrws  |RH < 50%, 27,28,29
t=1min.
Tp=25°C

Resistance (Input-Output) Ri.o 1014 Q V).0 =500 Vpe 29

Capacitance (Input-Output) C.o 13 pF f=1MHz

Thermal coefficient between LED and input IC Ag 354 °CIW

Thermal coefficient between LED and output IC Ao 33.1 °C/W

Thermal coefficient between input IC and output IC Ao 25.6 °C/W

Thermal coefficient between LED and Ambient Aga 176.1 °C/W

Thermal coefficient between input IC and Ambient A 92 °CIW

Thermal coefficient between output ICand Ambient Aoa 76.7 °C/W

Notes:

1. OutputIC power dissipation is derated linearly above 95 °C from 580 mW to 380 mW at 105 °C based on the thermal characteristic on page 11.

2. Thissupply is optional. Required only when negative gate drive isimplemented.

3. Maximum pulse width =1 ps, maximum duty cycle = 1%.

4. Maximum 500 ns pulse width if peak Vpggar> 10 V.

5. 12 Visthe recommended minimum operating positive supply voltage (Vcc, - Vg) to ensure adequate margin in excess of the maximum V,, o, threshold of

o

o~

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21
22.

24.
25.

217.
28.

29.

112 V.
For High Level Output Voltage testing, Vo, is measured with a DCload current. When driving capacitive loads, Vqy will approach Ve as |oy approaches zero.

Maximum pulse width = 1.0 ms, maximum duty cycle = 20%.
Once Vg of the ACPL-335J is allowed to go high (Vcc; - Ve > Viyyio), the DESAT detection feature of the ACPL-335J will be the primary source of IGBT protection.

UVLOis needed to ensure DESAT is functional. Once V¢, exceeds Vi o+ threshold, DESAT will remain functional until Ve, is below V0. threshold. Thus,

the DESAT detection and UVLO features of the ACPL-335J work in conjunction to ensure constant IGBT protection.
tp IS defined as propagation delay from 50% of LED input I to 50% of High level output.

tpy, is defined as propagation delay from 50% of LED input I to 50% of Low level output.

Pulse Width Distortion (PWD) is defined as (tpy, — tp ) Of any given unit.

As measured from I-to V.,

Dead Time Distortion (DTD) is defined as (tp 4 - tpy ) between any two ACPL-335J parts under the same test conditions.

Common mode transient immunity in the high state is the maximum tolerable dV/dt of the common mode pulse, V¢, to assure that the output will remain
in the high state (i.e., Vo >12V).

Common mode transient immunity in the low state is the maximum tolerable dV,,/dt of the common mode pulse, V¢, to assure that the output will remain
inalow state (i.e, Vo <1.0V).

This is the “increasing” (i.e., turn-on or “positive going” direction) of V¢, - V.

This is the "decreasing” (i.e., turn-off or “negative going” direction) of V., - V¢.

The delay time when V¢, exceeds UVLO+ threshold to UVLO High —50% of UVLO positive-going edge.

The delay time when V¢, falls below UVLO-threshold to UVLO Low —50% of UVLO negative-going edge.

The delay time when V., exceeds UVLO+threshold to 50% of High level output.

The delay time when V¢, falls below UVLO- threshold to 50% of Low level output.

The delay time for ACPL-335J to respond to a DESAT fault condition without any external DESAT capacitor.

The amount of time from when DESAT threshold is exceeded to 90% of VGATE at mentioned test conditions.

The amount of time from when DESAT threshold is exceeded to FAULT output Low — 50% of V¢, voltage.

The amount of time when DESAT threshold is exceeded, Output is mute to LED input.

The amount of time when DESAT Mute time is expired, LED input must be kept Low for Fault status to return to High.

In accordance with UL1577, each optocoupler is proof tested by applying an insulation test voltage = 6000 Vgys for 1 second.

The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous voltage rating. For
the continuous voltage rating, refer to your equipment level safety specification or IEC/EN/DIN EN 60747-5-5 Insulation Characteristics Table.

Device considered atwo terminal device: pins 1 - 8 shorted together and pins 9 - 16 shorted together.
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ACPL-335J
Data Sheet

Thermal Characteristics

L

Thermal Characteristics are based on the ground planes layout of the evaluation PCB.

P 60 mm . - 60 mm

40 mm

PCB top side PCB bottom side

REAHICEHT HER

ww op

ACPL-335J M7 T r—> 3 U ERBEREHTHE WL TIE, WED IC & LED DEAREMN 126CEBA LN LS I1TLTL
e, UTORKF, RKHEBANESEEICRETIHZEEZROLILOTHY. AISTLIEE S BRHEDPCB LA
TIORTORBEESEL L THETH-ODHLDTY, CCITRLEBERETLR. B20O7 ) 45— avE

BORRIZETHN\v 77— OHREZTATIIOTEHY FHA.

LED Junction Temperature = Agp*Pg + Ag*P) + Agg*Pg + Ta Input
IC Junction Temperature = Ag*Pg + Ajp*P; + Aig*Pg + T4 Output IC
Junction Temperature = Agg*Pg + Aig*P; + Agp*Po + Tp

Pe - LED Power Dissipation
P, - Input IC Power Dissipation
Po - Output IC Power Dissipation

LED JHEEBENDFHE

LED Power Dissipation, Pg = Ig gp) (Recommended Max) * Vg gp) * Duty Cycle
Example: Pg=16mA * 1.25* 50% duty cycle = 10mW

AN ICHEENDEEHE

Input IC Power Dissipation, P|=lccq (Max) * Vecq (Recommended Max)
Example: P;=6mA* 18V =108mW
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ACPL-335J Thermal Characteristics
Data Sheet

tH ICHEBADEHE
Output IC Power Dissipation, Pg=Vcc, (Recommended Max) * Ig¢, (Max) + Py + P g

Pys - High Side Switching Power Dissipation
PLs - Low Side Switching Power Dissipation

Phs = (Vec2 * Qg * frwm) * Rommax) / (Ronmax) + Ren) / 2
Pis=(Vec2 * Qg * frwm) * RoLgwax) / (Rormax) + Rel) / 2

Qg - Gate Charge at Supply Voltage

fewwm - LED Switching Frequency

RoH(max) - Maximum High Side Output Impedance - Vopwminy / lorviny
Rey - Gate Charging Resistance

Rovmax) - Maximum Low Side Output Impedance - Vo vy / logviny
Rg. - Gate Discharging Resistance

Example:

Ronmax) = (Veez - Vorming/ lonming = 3 V/I0.75A=4Q

RoLvax) = VoLminy / loLuing =25 VILA=2.50

Pug = (20 V * 100nC * 200 kHz) * 4 Q/(4 Q + 10 Q) /2 = 57.14 mW
PLs = (20 V* 100nC * 200 kHz) * 2.5 Q/(2.5 Q + 10Q)/2 = 40 mW
Po=20V*13.6 mA +57.14 mW + 40 mW = 360.14 mW

SREDEHHE

LED Junction Temperature = 176.1 °C/W *10 mW + 35.4 °C/W *108 mW + 33.1 * 360.14 mW + T, = 17.5°C + T, Input
IC Junction Temperature = 35.4 °C/W * 10 mW + 92 °C/W *108 mW + 25.6 * 360.14 mW + T, = 19.5°C + T, Output IC
Junction Temperature = 33.1 °C/W * 10 mW + 25.6 °C/W *108 mW + 76.7 * 360.14 mW + T, = 30.7°C + Ty
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ACPL-335J
Data Sheet

Typical Performance Plots

RN FFEH

Figure 1 lccq across temperature
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ACPL-335J
Data Sheet

Typical Performance Plots

Figure 7 Tp across temperature

250 I I
- ———- tPHL
é 200 — o
= R
= 150 — ===
g I D
S I N
g 100
=
=
=50
0
-50 -25 0 25 50 75 100
Ta- TEMPERATURE - °C
Figure 9 Ipgcng across temperature
70
£
" -““\.
= 60
: --..____‘_-
E 50
) E—
=
= 3
2
E 20
]
£,
-50 -5 0 25 50 75 100

Ta - TEMPERATURE - °C

Figure 8 Vpesar Threshold across temperature

Vpesar - DESAT THRESHOLD - V

45

35

25
-50

-25

0 25 50
Ta - TEMPERATURE -°C

75

Avago Technologies
-12 -



ACPL-335J Typical Performance Plots
Data Sheet

Figure 10 Propagation Delay Test Circuit and Timing Diagram
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ACPL-335J Typical Application/Operation
Data Sheet
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Figure 13 Recommended gate drive circuit with Desat current sensing using ACPL-335J
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Figure 14 External RC charging circuit
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Figure 15 Gate drive signal behavior
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Figure 16 Circuit behaviors at power up and power down
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Figure 17 Circuit behaviors during over current event
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Figure 18 Recommended non inverting drive circuit Figure 19 Recommended inverting drive circuit
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Figure 20 Recommended single transistor drive circuit
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Figure 21 Notrecommended —Open drain/ open collector drive circuit
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Figure 22 Typical high speed MOSFET gate drive circuit
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